Ion current activity and molecules modulating maturation and growth stages of ascidian (Ciona intestinalis) oocytes.
Electrophysiological techniques were used to study ion currents in the ascidian Ciona intestinalis oocyte plasma membranes during different stages of growth and meiosis. Three stages (A, B, C) of immature oocytes were discriminated in the ovary, with the germinal vesicle (GV) showing specific different features of growth and maturation. Stage A (pre-vitellogenic) oocytes exhibited the highest L-type Ca(2+)current activity, and were incompetent for meiosis resumption. Stage B (vitellogenic) oocytes showed Na(+) currents that remained high during the maturation, up to the post-vitellogenic stage C oocytes. The latter had acquired meiotic competence, undergoing spontaneous maturation and interacting with the spermatozoon. However, fertilized oocytes did not produce normal larvae, suggesting that cytoplasmic maturation plays a specific role in embryo development. Spontaneous maturation was inhibited at low pH whereas trypsin was able to trigger germinal vesicle breakdown (GVBD) regardless of pH; in addition spontaneous maturation was not affected by removal of follicle cells or by inhibiting junctional communication between oocyte and follicle cells. Taken together these results imply: (i) Ca(2+) and Na(+) currents are involved in meiotic progression, growth, and acquisition of meiotic competence; (ii) trypsin-like molecules may have a role as candidates for providing the physiological stimulus to resume meiosis. Finally, we provide evidence that follicle cells in Ciona are not involved in triggering GVBD as it occurs in other ascidians.